While determining the ethylene production of plant tissue incubated in 30-ml flasks stoppered with rubber injection caps, we found high and erratic concentrations of the gas. It became obvious that the source of ethylene was not the tissue but the caps which had been autoclaved.
Industrial Research Organization, Ryde, N.S.W. 2006, Australia
While determining the ethylene production of plant tissue incubated in 30-ml flasks stoppered with rubber injection caps, we found high and erratic concentrations of the gas. It became obvious that the source of ethylene was not the tissue but the caps which had been autoclaved.
To investigate this more fully, caps which had not been used previously were wrapped in aluminium foil and autoclaved at 15 pounds pressure for 20 min. They were then allowed to cool, unwrapped, and immediately fitted to empty flasks which had not been autoclaved; Caps which had not been autoclaved were fitted to flasks at the same time. The vessels were allowed to stand for 16 hr, and the contents of the flasks were assayed for ethylene by gas chromatography (4) . Control flasks were found to contain 0.01 ,u/liter ethylene, which was about the same as for normal room air. The ethylene produced by autoclaved caps varied with the cap type and with the batch of caps. Type 11 produced 0.08 ,ul/liter ethylene (10 replicates, two experiments) while one batch of type 2 produced 1.5 ,ul/liter (8 replicates, two experiments) and another batch produced 0.4 Ml/liter (9 replicates, two experiments). Most of the ethylene was evolved in the first 12 hr, but it was still being produced slowly after 24 hr, so that values higher than those given could occur after longer periods of time. Caps were routinely autoclaved for 20 min at 15 pounds pressure, but ethylene production varied with the time of autoclaving and the severity of the conditions. Both types of caps were made from compounds based on natural rubber, and one might have expected a variety of gases to be produced and to increase in proportional amounts in increasingly severe conditions. In fact, ethane, ethylene, propane, and propylene were produced, but, while increases in ethane and ethylene were parallel, increases in propane and propylene were proportionately small. The production of ethylene by autoclaved rubber is perhaps not surprising since rubber contains a variety of organic compounds which could break down under extreme conditions. However, the levels of ethylene production shown here represent an experimental hazard which is probably not widely recognized. Hence in biological experimentation where rubber is involved, it would appear wise to avoid (a) conditions like heat and perhaps ultraviolet and sunlight which could cause ethylene production, (b) synthetic rubbers such as the butadiene and ethylene dichloride polymers which are probably high and specific producers of ethylene in extreme environments, (c) autoclaving rubber and vessels together when ethylene-free conditions are required in the vessels.
Rubber can also absorb ethylene and release it slowly. In our experiments, the prolonged accumulation of ethylene in the flasks was probably due to slow release of the gas formed in the rubber caps during autoclaving. This characteristic of rubber can also be an experimental hazard. We know of a particular case (H. K. Pratt, personal communication) in which rubber (not autoclaved) was used in a system in which ethylene treatment was applied. The same rubber items (stoppers, gaskets, etc.) were then used in another experiment, which became contaminated with ethylene. It was found that the rubber was the ethylene source and that ethylene continued to be released for at least several days. Hence it is evident that ethylene-containing rubber must be aerated for a prolonged period of time before use in experiments where ethylene-free conditions are required.
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